20. González-Cuadrado S, Ló pez-Armada MJ, Gó mez-Guerrero C 28. Mitra D, Jaffe EA, Weksler B, Hajjar KA, Soderland C, Laurence J. Thrombotic thrombocytopenic purpura and sporet al. Anti-Fas antibodies induce cytolysis and apoptosis in cultured human mesangial cells. Kidney Int 1996; 49: 1064 -1070 adic hemolytic-uremic syndrome plasmas induce apoptosis in restricted lineages of human microvascular endothelial cells. 21. Schelling JR, Nkemere N, Kopp JB, Cleveland RP. Fasdependent fratricidal apoptosis is a mechanism of tubular epithe- Antithrombotic measures for indwelling intravenous haemodialysis catheters-Columbus' egg yet to be found indwelling catheters carry the burden of considerable literature than that vascular access is essential for loss of efficiency of treatment, financial expenses and adequate extracorporeal renal replacement therapy. In patient morbidity and mortality. the absence of an arteriovenous access site it is common While there is quite some literature on how to treat practice to use indwelling venous catheters, usually malfunctioning catheters, it is remarkable how little inserted in the jugular, femoral or subclavian vein.
can be found on ways to prevent catheter thrombosis. Scribner shunts appear to be used much less frequently Furthermore, catheter patency can hardly be a single than in the early years of dialysis. Usually catheters aim since risk of infection and other complications, contain a single or double lumen, are cuffed or nonincluding those resulting from systemic effects of cuffed to help prevent catheter-related infection, and instilled anticoagulants as well as financial consideraconsist of polyurethane, polyethylene or silicone, the tions should all be included in an evaluation of catheter latter being more flexible and less thrombogenic, at care strategies. The DOQI guidelines do not give least in the laboratory. While dialysis via these cathevidence-based or even opinion-based advice on measeters may be less effective than dialysis via a native ures to prevent catheter thrombosis [1] . fistula or graft because of recirculation, the main concern for nephrologists treating their patients via an intravascular catheter are complications associated heparin flushes every 6 or 8 h at 10 U/ml have been presence of the catheter or after its removal. Infection of the thrombus may give rise to endocarditis and shown to have no benefit over flushing with saline, septic pulmonary infection. We know of no controlled while flushing with 100 U/ml is associated with a randomized study describing the effect of oral anticosignificantly lower loss of catheter patency and possibly agulants on thrombus formation outside of the catheter with a decrease in catheter related phlebitis. Heparin and its complications. Further, it may be that the flushes are potentially hazardous regarding the 3% risk location of the tip of the catheter is a factor of of autoimmune mediated thrombocytopenia occurring importance in thrombus formation. A location in the in patients exposed to unfractionated heparin. right atrium has been suggested to make catheter Haemodialysis catheters are usually locked with thrombosis less likely than a location in the superior concentrated heparin, the volume corresponding to the vena cava where the tip could make contact with the catheter priming volume. The practice of flushing collapsible vessel walls [7] . dialysis catheters three times daily with heparin is Finally the risk of developing stenosis after subclaunpractical and has been shown to increase the risk of vian catheterization for haemodialysis is considerable bacteraemia [3] . There is evidence that the lock can [8] . Stenosis may result from endothelial irritation by also be used as a loading dose for treatment [4] .
rigid catheter material in the curved subclavian traject, Advantages of this method include decreased blood and is not necessarily accompanied by thrombosis. wastage, heparin cost savings and at least one less Subclavian stenosis may result in painful swelling of connection per catheter lumen, the latter possibly the arm, especially when an arteriovenous fistula or reducing infection risk.
graft is established. There has been a plea for abanRemoving the catheter content rather than flushing doning the practice of subclavian catheterization may decrease the risk of systemic effects of heparin, at favouring jugular or femoral access for longer or least when anticoagulants other than non-fractionated shorter period of need of catheter use, respectively [8] . heparin are used for dialysis anticoagulation. Theoretically, installing a locking volume larger than Studies required to resolve these issues the catheter volume increases the risk of systemic effects of heparin, while installing a smaller volume Preventive measures for thrombotic complications of may promote clotting risk. The risk of administering the use of indwelling intravenous catheters for haemoan inadequate heparin volume may not be negligible, dialysis appear to be understudied. The general conif only regarding the various catheter types used in sensus on the primary importance of establishing a many clinics.
safe and well-functioning vascular access in haemodialysis patients should lead to an effort to clear the
Alternatives to heparin?
present day dilemmas associated with the use of these indwelling catheters. There are only a few studies comparing heparin with a non-heparin catheter lock. Buturovic et al. Both studies mentioned here deserve confirmation with [900] [901] [902] [903] attention to other aspects of catheter functioning. 
